Pregnancy combined with severe pneumonia caused by Chlamydia psittaci infection — a case series and literature review by Yang, Zhifen et al.
  
ONLINE FIRST
This is a provisional PDF only. Copyedited and fully formatted version will be made available soon.
ISSN: 0017-0011
e-ISSN: 2543-6767
Pregnancy combined with severe pneumonia caused by
Chlamydia psittaci infection — a case series and literature
review
Authors:  Zhifen Yang, Shengpu Wang, Dong Xing, Huixin Zhang
DOI: 10.5603/GP.a2021.0184




This article has been peer reviewed and published immediately upon acceptance.
It is an open access article, which means that it can be downloaded, printed, and distributed freely,
provided the work is properly cited.
Articles in "Ginekologia Polska" are listed in PubMed. 
Powered by TCPDF (www.tcpdf.org)
CLINICAL VIGNETTE
Pregnancy combined with severe pneumonia caused by Chlamydia psittaci
infection — a case series and literature review
Zhifen Yang1, Shengpu Wang1, Dong Xing2, Huixin Zhang1
1Department of Obstetrics, the Fourth Hospital of Hebei Medical University, Shijiazhuang, Hebei, China
2Department of Emergency, the Fourth Hospital of Hebei Medical University, Shijiazhuang, Hebei, China
Corresponding  author: 
Zhifen  Yang  
Department of Obstetrics, the Fourth Hospital of Hebei Medical University, Jiankang Road 12,
Shijiazhuang,  Hebei,  050011,  China
e-mailcxsxfy@126.com 
Key words: Chlamydia psittaci;  pregnancy combined with severe pneumonia; next generation
sequencing
INTRODUCTION
Pneumonia is a leading cause of non-obstetric death during pregnancy, with an incidence of
about  1%  in  the  United  States  [1]. A meta-analysis  showed  that  influenza  infection  during
pregnancy  increased  the  risk  of  hospitalization,  compared  to  influenza  infection  during  non-
pregnant period [2]. Pregnant women usually have a weaker immunity, leaving chance to severe
pneumonia that significantly endangers maternal and neonatal health.
Chlamydia psittaci (Cps) is an obligate pathogenic organism living in gram-negative aerobic
cells and  surviving  in  vitro  [3].  Birds,  poultry  and  wild  animals  can  be  infected  with  Cps.
Psittacosis develops as Cps infects humans through respiratory inhalation or close contact [4]. Its
typical  clinical  manifestations  include  high  fever,  headache,  myalgia,  cough  and  dyspnea.
Psittacosis  is  difficult  to  be  diagnosed  and  progresses  rapidly.  Misdiagnosis  or  improper
antibacterial medication may lead to multi-organ dysfunction, with a relatively high mortality [5].
Next Generation Sequencing (NGS) technique is efficient in rapid screening and identification of
pathogens [6].
In  this  case  report,  we retrospectively analyzed  a  pregnant  woman diagnosed  with  Cps-
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caused severe pneumonia by NGS in our department. 
CASE PRESENTATION
A 33-year-old  pregnant woman at  29+1  weeks of gestational age (G3P2) presented to our
department  on 15th December 2020 for  a 4-day fever.  She felt  chill,  weakness,  soreness after
catching cold on 11th December, without symptoms of cough, expectoration, chest tightness and
pain. Self-medication with oral Shuanghuanglian (a common traditional Chinese medicine (TCM)
drug used at home) did not alleviate these symptoms. The temperature continued to rise to 39.4 .℃
Intravenous administration of ceftriaxone on 13th December did not alleviate clinical symptoms,
and the temperature reached the peak of 39.9 , with newly developed symptoms of runny nose,℃
nasal congestion and dry cough. The patient presented to our emergency room on 15 th December.
Physical examinations at admission showed her clear mind, poor spirit,  39.6 , 120 beats/min℃
respiration, 38 beats/min heartbeat and 85/63 mmHg blood pressure. Moist rales in the middle and
lower  lobes  of  the  right  lung,  and  weakened  breath  sounds  in  the  right  lower  lung  were
auscultated. Emergency CT of the chest (Fig. a, b) showed lamellar consolidations in the inferior
lobe of the right lung, slight inflammation in the middle lobe of the right lung, and little effusion
in  the  right  pleural  cavity.  Routine  blood  test  showed  blood  cell  count  (WBC),  7.79×109/L;
neutrophil granulocyte (NEU%), 82.40%; hemoglobin (Hb), 88 g/L; C-reactive protein (CRP),
116.54 mg/L; procalcitonin (PCT), 0.07 µg/L; blood urea nitrogen (BUN), 12.2 mmol/L. Blood
gas analysis showed pH, 7.455; PO2, 55.1 mmHg; PCO2, 30.7 mmHg; BE, -2.7 mmol/L; Lac, 1.1
mmol/L;  FiO2,  0.21.  Blood,  urine  and sputum samples  were  sent  for  microbiological  culture.
COVID-19 was excluded since the patient did not have a history of contacting or residing with
COVID-19,  and  the  nucleic  acid  test  was  negative.  Cardiotocography  (CTG)  suggested  an
increase in the baseline rate of the fetal heart to 170 beats/min, moderate variability, accelerations,
and no decelerations. No abnormal findings were detected in other obstetric examinations. The
patient had a history of twice natural labors. She was preliminarily diagnosed with community
acquired pneumonia and 29+1 weeks of gestational age (G3P2) (cephalic presentation).
Oral Lianhuaqingwen capsules and intravenous cefamandole nafate were administered on the
first day after admission. Cefatriaxone was replaced two days later for cough aggravation and new
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emergence of blood-streaked sputum. Routine blood test on 17th December showed WBC, 6.95 ×
109/L; NEU%, 92.09%; CRP, 183.65 mg/L; PCT, 0.1 µg/L. Negative results were obtained from
urine culture, blood culture was reexamined. The temperature fluctuated between 37.9 –40.1 ,℃ ℃
with cough and blood-streaked sputum. The efficacy of anti-infective was unsatisfactory, thus the
patient was transferred to the respiratory department. She developed shortness of breath, haziness
of spirit/mind and was unable to lie flat on 18th December. The temperature rose to the peak of
40.4 , and SPO℃ 2 was 88% under oxygen therapy of 2 L/min. Emergency blood gas analysis
showed pH, 7.461; PO2, 61.2 mmHg; PCO2, 33.7 mmHg; BE, –2.7 mmol/L; Lac, 1.3 mmol/L;
FiO2,  0.30.  Routine blood test showed WBC, 7.71×109/L;  NEU%,  90.09%; Hb, 85 g/L. CTG
suggested  a  maximum  baseline  rate  of  the  fetal  heart  of  180  beats/min.  Multidisciplinary
consultations  involving  experts  in  pulmonology,  ICU,  pharmacy,  obstetrics,  pediatrics  and
imaging department suggested that the pneumonia had aggravated to a severity endangering the
maternal and neonatal health. It was recommended terminating the pregnancy. Meanwhile, blood
and  sputum  samples  were  collected  for  screening  pathogens  by  NGS.  The  patient  was  then
surgically treated with lower segment cesarean section under general anesthesia. No abnormalities
were found in the placenta, umbilical cord and amniotic fluid. After surgery, the patient and the
newborn were transferred to ICU and NICU, respectively. The patient’s temperature started to fall
after an empirical application of meropenem, linezolid and moxifloxacin in ICU, and fluctuated
between 36.5  and 39.6 .℃ ℃
Chest CT on 19th December (Fig. c, d) showed enlarged multiple consolidations in both lungs
compared with last time, and little pericardial and  pleural effusion. Sputum and blood culture
results were negative. NGS of sputum samples identified Cps as the pathogen. Through a detailed
history review, the patient reminded of having two parrots at home. The parrots died a few days
before she was ill. Therefore, a therapy involving meropenem, doxycycline and moxifloxacin was
given  to  decimate  Cps.  Obvious  alleviation  of  symptoms  and  reduction  in  temperature  were
observed  seven  days  later.  Chest  CT (Fig.  e,  f)  showed an obvious  absorption  of  pulmonary
exudation. WBC, NEU%, CRP and PCT all recovered to normal ranges. Finally, the patient was
confirmed as pneumonia caused by Cps infection.  
The newborn was 1,555 g in weight. The Apgar score was 7-10-10. Routine blood test in NICU
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showed WBC, 6.6×109/L; NEU%, 74.0%; CRP, 0.67 mg/L. The newborn was given non-invasive
positive pressure ventilation,  poractant  alfa injection for  fetal  lung maturation and mezlocillin
sodium for  anti-infection.  The  newborn’s  temperature  rose  to  37.9  on  19℃ th December,  then
gradually reduced to the normal range after a 3-day administration of piperacillin sodium and
tazobactam sodium since  21st December.  A negative  result  was  obtained  by NGS of  sputum
samples. 
DISCUSSION 
Cps infection  mainly  affects  young  and  middle-aged  populations.  Inhalation  of  Cps-
contaminated aerosols through the respiratory tract can cause zoonotic infections. So far, human-
to-human transmission of Cps is rarely reported, especially in pregnant women [7]. Cps infection
in humans causes influenza-like symptoms, like headache, muscle soreness, high fever, dyspnea,
even anemia,  liver  dysfunction and gastrointestinal  disorders  (e.g.,  vomiting,  constipation  and
diarrhea) in severe cases. The central nervous system may be involved as well. A characteristic
course of Cps infection usually lasts 5-15 days [8].
Pneumonia  caused  by  Cps has  no  specific  imaging  features  and  is  always  diagnosed
depending  on  cell  culture  and  serological  tests.  Nevertheless,  cell  culture  is  time-consuming;
serological  tests  are  usually used  in  retrospective diagnosis,  showing a  low potential  in  early
diagnosis  [7]，NGS rapidly and accurately identifies organisms by comparing sequencing data.
Targeted anti-infective therapy based on NGS can significantly reduce the use of antibacterial
agents and improve the prognosis [9, 10]. The present case showed obvious increases in NEU%
and CRP, but normal WBC and Ptc. Besides, negative results were obtained from multiple blood
and  sputum  cultures.  Cps, with  many  effective  sequences,  was  finally  identified  by  NGS.
Therefore,  NGS  is  recommended  to  identify  specific,  unknown  bacteria,  fungi,  viruses  or
parasites, when conventional examinations and treatment efficacy are unsatisfactory. Currently,
Chlamydia infection cases have been reported with NGS-detected high nucleic acid sequences in
secretion  samples  from  the  lung  tissue  and  lower  respiratory  trac  [11] ， NGS-detected  Cps
infection in blood and cerebrospinal fluid samples, however, is rarely reported. 
Upon Cps infection, a series of inflammatory factors are released by the Chlamydia plasmid,
Chlamydia protease CPAF, type three secretion system (T3SS), and virulence factor CT135. These
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factors kill via inducing autophagy and other pathways. Moreover, Chlamydia can escape from the
trap of immune cells through altering the microenvironment of macrophages. Cps strains can be
categorized into 10 serovars based on nucleotide sequence differences in the ompA gene, including
strain  A-G,  WC,  E/B and M56.  Among  them,  Cps strain  A is  the  main  genotype  leading  to
psittacosis  in  humans,  with  parrots  as  the  main  host  [12].  Latest  studies  have  reported  that
pneumonia cases caused by Cps infection account for 1% of all community acquired pneumonia
cases [5]，To our best knowledge, pneumonia caused by Cps infection in pregnant women has not
been reported yet. In this case, Cps was not detected in the sputum sample of the newborn. Since
we did not analyze the amniotic fluid and placental tissue samples, it is unclear whether Cps can
transmit from mother to infant through the placenta. 
Antibiotics  strongly  against  intracellular  gram-negative  pathogens  are  suitable  for  the
treatment  of  Cps  infection,  including  tetracycline,  macrolides  and  quinolones.  At  present,
tetracyclines are preferred to  Cps infection, and can be replaced macrolides (e.g., erythromycin,
azithromycin) if contraindications exist. Macrolides are especially preferred for  Cps infection in
children but may be invalid in severe cases and pregnant women [13]. Therefore, doxycycline was
medicated in the present pregnant woman, and exhibited evident efficacy.
Pneumonia  caused  by  Cps shares  similar  clinical  symptoms  with  that  by  COVID-19,
manifested as typical pulmonary inflammation, high fever, cough, expectoration, muscle soreness,
headache, etc. Cps infection usually arises from contact with poultry, birds, wild animals or other
pets  at  home.  Etiological  tests  should  be  highlighted  in  patients  with  atypical  pneumonia.  If
treatment delays or fails, maternal and neonatal health would face a huge threat. Fortunately, NGS
can  provide  rapid  and  accurate  screening  of  pathogens  in  the  clinical  diagnosis  of  unknown
pneumonia. 
Collectively, identifying the pathogen is the key event during the treatment of pneumonia.
NGS can provide rapid and accurate detection of pathogens when negative results are obtained
from multiple times of bacteriological culture. Severe pneumonia during pregnancy poses a high
maternal  mortality  and  high  incidences  of  adverse  fetal  outcomes,  like  intrauterine  death,
premature delivery and cesarean section. Therefore, proper pregnancy termination is conductive to
improve maternal and neonatal prognoses. 
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Figure 1. CT findings of lungs. a, b. Lamellar consolidations in the inferior lobe of the right lung,
slight inflammation in the middle lobe of the right lung, and little effusion in the right pleural
cavity on the 4th day of onset. c, d. Multiple consolidations in both lungs, and little pericardial and
pleural  effusion.  e,  f. Improved  pneumonia  with  clear  lung  fields  and  little  inflammatory
infiltration
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